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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1-16 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the Invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the . 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of canrying out his Invention. 

3. Claim 1 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

The amended claims 1 recites the limitation "the coupling optics adapted to 
couple light between (a) the transniitting component and the receiving component and 
(b) the transmitting component and an optical waveguide" in line 6-7. 

In the original disclosure and drawings, the coupling optics is used to couple light 
between the transmitting component and an optical waveguide, and the same coupling 
optics is also used to couple the receiving component and the optical waveguide. The 
transmitting component and the receiving component are arranged alongside one 
another or one above the other at the one side of the coupling optics, and the optical 
waveguide is at another side of the coupling optics. That is, the coupling optics is used 
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to couple light between "an optical waveguide 4 on the on hand" and "a transmitting 
component 1 or a receiving component 2 on the other hand" (page 19, line 15-19). The 
transmitting component and the receiving component are not coupled by the coupling 
optics. The original disclosure does not describe how the coupling optics is used to 
couple the transmitting component and the receiving component. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
fomri the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1 , 7-9 and 13 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Ohnishi et a! (US 5,555,334). 

1). With regard to claim 1 (and in view of above 112 problem). Ohnishi et a! 
discloses a bidirectional transmitting and receiving device Figure 1, comprising: 

a transmitting component (the light emitting device 1 in Figure 1) comprising an 
emission area of a first size, that emits light at a first wavelength (e.g., 1 .3 |xm); 

a receiving component (photodiode 7 in Figure 1) comprising a receiving area of 
a second size, that receives light at a second wavelength (e.g., 1.55 |am); and 
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coupling optics (3 and 6 in Figures 1 and 13 etc.) adapted to couple light 
between the receiving component (7 on sub-mount 11 in Figure 1) and an optical 
waveguide (5 in Figure 1), and to couple light between the transmitting component (1 on 
sub-mount 11 in Figure 1) and the optical waveguide (5 in Figure 1), wherein the 
coupling optics comprise a diffraction structure (e.g., 6 in Figures 1,10 and 13) that 
focuses light at the first wavelength and at the second wavelength differently (108 and 
100 in Figures 1 and 13, column 8, line 3-8, column 12, line 6-28), and 

wherein the transmitting component and the receiving component are arranged 
alongside one another or one above the other (Figure 1 , light emitting device 1 and light 
receiving device 7 are arranged alongside), and wherein the transmitting component is 
located at the focus of the diffraction structure for the emitted light at the first 
wavelength (column 10, line 43-58; 100 in Figures 1 and 13), and light that is emitted 
from the transmitting component at the first wavelength is Imaged on an end surface (5 
in Figure 1) of the optical waveguide (column 10, line 43-58). 

2) . With regard to claim 7. Ohnishi et al discloses wherein the diffraction structure 
comprises an optical grating (6 in Figures 1-3) in conjunction with a refractive lens (3 in 
Figures 1 , 6 and 7), or an asymmetric diffractive lens (column 20, line 1 1-14), with the 
emitted light and the received light being deflected at different angles(column 9, line 30- 
34) 

3) . With regard to claim 8, Ohnishi et al discloses wherein wherein the 
transmitting component and the receiving component are arranged generally alongside 
one another (1 and 7 in Figures 1 and 13). 
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4) . With regard to claim 9, Ohnishi et al discloses wherein the transmitting 
component is located at the focus of the diffraction structure for the emitted light at the 
first wavelength (Figure 1, light emitting device 1 is located at the focus of the diffraction 
structure 3 and 6 for the emitted light at 1.3 |am, column 10, line 43-58), and the 
receiving component is located at the focus of the diffraction structure for the received 
light at the second wavelength (Figure 1 , light receiving device 7 is located at the focus 
of the diffraction structure 3 and 6 for received light at 1.55 ^im; column 8, line 3-8, 
column 12, line 6-28). 

5) . With regard to claim 13, Ohnishi et al discloses wherein non-centric rings with 
a different phase relationship are provided for the diffraction structure that is in the form 
of an asymmetric diffractive lens (Figures 4, 5 and 10, column 7, line 2-65, column 12, 
line 10-17). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 2-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohnishi et al (US 5,555,334) as applied to claim 1 above, and in view of Kuhara et al 
(US 5,787,215). 
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1). With regard to claim 2, Ohnishi et a! discloses all of the subject matter as 
applied to claim 1 above. And Ohnishi et al further discloses wherein the diffraction 
structure comprises a diffractive lens (3 in Figures 1 and 12-13), and wherein the 
transmitting component (1 in Figure 1) is located at the focus of the diffraction structure 
for the emitted light at the first wavelength (Figure 1 , light receiving device 7 is located 
at the focus of the diffraction structure 3 and 6 for received light at 1.55 |am, column 8, 
line 3-8, column 12, line 6-28). 

But Ohnishi et al does not expressly disclose while the receiving component (7 in 
Figure 1) is located away from the focus of the diffraction structure for the received light 
at the second wavelength, and light which is emitted from the optical waveguide at the 
second wavelength is detected in an area that is widened again or is not yet focused. 

However, Kuhara et al, in the same filed endeavor, discloses a bidirectional 
transceiver, in which the receiving component (PD 64 in Figures 10 and 1 1) is located 
away from the focus for the received light at the second wavelength {X^ in Figures 1 1 
and 12), and light which is emitted from the optical waveguide at the second wavelength 
is detected in an area (66 in Figures 10 and 1 1) that is not yet focused. 

Kuhara et al provide a lower cost, smaller size LD/PD module with a lower loss of 
light and feasible to a long range bidirectional optical communication (column 7 line 41- 
58). Ohnishi et al discloses a diffraction structure that focuses light at the first 
wavelength and at the second wavelength differently and the PD and LD are arranged 
alongside one another. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to use the one (PD) above the other (LD) 
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structure as taught by Kuhara.et al to the system of Ohnishi et al so that a more flexible 
arrangement of light emitting and receiving can be obtained so to reduce cost and loss 
of signal. 

2). With regard to claim 3, Ohnishi et al in view of Kubara et al discloses all of the 
subject matter as applied to claims 1-3 above. But Ohnishi et al does not expressly 
disclose wherein the transmitting component and the receiving component are arranged 
one behind the other in the beam path, with the receiving area of the receiving 
component being larger than the emission area of the transmitting element by a factor 
of at least three. 

However, Kuhara et al discloses a bidirectional transceiver, in which the 
transmitting component (LD in Figure 12) and the receiving component (PD in Figure 
12) are arranged one behind the other in the beam path, with the receiving area (66 in 
Figure 10) of the receiving component being larger than the emission area of the 
transmitting element by a factor of at least three (the receiving surface of PD has a 
diameter up to 200 |im, column 21, line 37-38, which is three time larger than the 
emission area of the LD, which is usually less than 40^m). 

Kuhara et al provide a lower cost, smaller size LD/PD module with a lower loss of 
light and feasible to a long range bidirectional optical communication (column 7 line 41- 
58). Ohnishi et al discloses a diffraction structure that focuses light at the first 
wavelength and at the second wavelength differently and the PD and LD are arranged 
alongside one another. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to use the one (PD) above the other (LD) 
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structure as taught by Kuhara et al to the system of Ohnishi et al so that a more flexible 
arrangement of light emitting and receiving can be obtained so to reduce cost and loss 
of signal. 

3) . With regard to claim 4, Ohnishi et al and Kubara et al discloses all of the 
subject matter as applied to claim 1 and 2 above. And Ohnishi et al in view of Kubara et 
al further discloses wherein the light {kz in Figures 10 and 1 1 of Kuhara) that is emitted 
from the transmitting component (LD in Figures 10 and 1 1 of Kuhara) at the first 
wavelength passes through the receiving component (64 in Figure 10 of Kuhara). 

4) . With regard to claim 5, Ohnishi et al and Kubara et al discloses all of the 
subject matter as applied to claim 1-4 above. But Ohnishi et al does not disclose 
wherein the receiving component comprises a local transparent area in the region of the 
receiving area, through which the light that is emitted from the transmitting component 
passes. 

However, Kuhara et al discloses the receiving component comprises a 
transparent area (the photodiode is a wavelength selective PD, it detects but 
transparent to X2, Figures 10 and 11, column 4 line 8 line 30-42), in the region of the 
receiving area, through which the light {X2 in Figure 10) that is emitted from the 
transmitting component passes. 

Kuhara et al provide a lower cost, smaller size LD/PD module with a lower loss of 
light and feasible to a long range bidirectional optical communication (column 7 line 41- 
58). Ohnishi et al discloses a diffraction structure that focuses light at the first 
wavelength and at the second wavelength differently and the PD and LD are arranged 



Application/Control Number: 10/797,814 Page 9 

Art Unit: 2613 

alongside one another. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to use the one (PD) above the other (LD) 
structure as taught by Kuhara et al to the system of Ohnishi et a! so that a more flexible 
arrangement of light emitting and receiving can be obtained so to reduce cost and loss 
of signal. 

5). With regard to claim 6, Ohnishi et al in view of Kubara et al discloses all of the 
subject matter as applied to claim 1 and 2 above. But Ohnishi et al and Kubara et al do 
not expressly disclose wherein the receiving component is mounted directly on the 
transmitting component by flip-chip mounting or adhesive bonding. 

Although Ohnishi et al in view of Kubara et al doesn't specifically disclose the 
"mounting" by flip-chip mounting or adhesive bonding, such limitation are merely a 
matter of design choice and would have been obvious in the system of Ohnishi et al and 
Kubara et al. Kubara et al teaches that receiving component (64 in Figure 21 A) is just 
above the transmitting component (70 in Figure 21 A), and both PD and LD are then 
mounted on header 111 in Figure 21 A through submounts 120 and 122. The limitations 
in claims 6 do not define a patentably distinct invention over that in Kubara et al since 
both the invention as a whole and Kubara et al are directed to arrange the receiving 
component above the transmitting component. Therefore, by flip-chip mounting or 
adhesive bonding or other kind of mounting would have been a matter of obvious 
design choice to one of ordinary skill in the art. 
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8. Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ohnishi et al (US 5,555,334) as applied to claims 1 and 7 above, and in view of 
Kuhara et al (US 5,787,215) and Yamagata et al (US 6,504,975). 

Ohnishi et al discloses all of the subject matter as applied to claim 1 and 7 
above. And Ohnishi et al further discloses wherein the optical waveguide comprises an 
end surface that is inclined with respect to the optical waveguide axis (the end face 5 of 
the fiber in Figures 4 and 12-14 is inclined). 

But Ohnishi et al does not expressly disclose wherein the refractive or diffractive 
lens is arranged laterally offset with respect to the optical waveguide axis (claim 10); 
and wherein the diffraction structure is arranged in the beam path such that the light that 
is emitted from the transmitting component passes between the transmitting component 
and the diffraction structure generally parallel to the optical waveguide axis (claim 11). 

However, Kuhara et al, discloses a bidirectional transceiver, in which the optical 
waveguide comprises an end surface that is inclined with respect to the optical 
waveguide axis at an angle of 8 degrees for preventing reflected light from returning to 
the laser (137 in Figure 21A, column 27 line 41-44). And another prior art, Yamagata et 
al, in the same field of endeavor, disclose a system wherein the refractive or diffractive 
lens (1504 in Figure 15 or 1602 in Figure 16) is arranged laterally offset with respect to 
the optical waveguide axis (the axis of fiber 1506 in Figure 15 or 1606 in Figure 16); and 
wherein the diffraction structure is arranged in the beam path such that the light that is 
emitted from the transmitting component (1501 in Figure 15A or 1601 in Figure 16) 
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passes between the transmitting component and the diffraction structure generally 
parallel to the optical waveguide axis (Figures 15A and 16, column 19, line 13-63). 

When the fiber end is cut at an angle of 8 degrees, due to the refraction the 
center axis of the input and output light will be tilted by a small an'gle with respect to the 
fiber core axis. Refer to following figure, if the diffractive lens is not arranged laterally 
offset with respect to the optical waveguide axis, the center of the intensity distribution 
of the light beam will not meet the center of the diffractive lens and power loss will 
occur. 




Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply the arrangement of the diffractive element as 
taught by Yamagata et al and Kuhara et al to the system of Ohnishi et al so that the light 
emitted from the LD passes between the LD and the diffraction structure generally 
parallel to the optical fiber axis, and power loss can be reduced, and a light reflected 
from the end surface is prevented from returning to the laser and interference is 
reduced. 

9. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohnishi 
et al (US 5,555,334) as applied to claims 1 and 7 above, and in view of Gal et al (US 
5.600.486). 
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Ohnishi et al discloses all of the subject matter as applied to claims 1 and 7 
above. But Ohnishi et al does not expressly wherein, in the diffraction structure that is in 
the form of an optical grating in conjunction with a refractive lens, the optical grating is 
formed or arranged on a planar face of a plano-convex lens. 

However, Gal et al discloses an integrated lens, wherein, in the diffraction 
structure that is in the form of an optical grating in conjunction with a refractive lens, the 
optical grating is formed or arranged on a planar face of a plano-convex lens (Figure 2 
right side, and 53 in Figure 11). 

Gal et al provide an integrated diffractive optical element (DOE) lens with a high 
efficiency and excellent spatial separation of spectral. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use the 
integrated diffractive optical element as taught by Gal et al to the system of Ohnishi et al 
so that a high efficiency integrated diffractive element can be obtained. 

10. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohnishi 
et al (US 5,555,334) as applied to claim 1 above, and in view of Saito (JP 9[1997]- 
3252246). 

Ohnishi et al discloses the device, further comprising a substrate having a first 
surface (e.g. the surface 6 or 20 of glass 2 in Figure 10 and Figure 12) that faces an 
optical wiaveguide that is to be coupled thereto, and having a second surface (the top 
surface sub-mount 1 1 in Figures 1 and 12) that is generally parallel to the former, 
wherein the diffraction structure is formed or arranged on the first surface (the grooves 
20 or grating 6 is arranged on the first surface), and the receiving component (7 in 
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Figure 1 and 12) is arranged on the second surface and transmitting component (1 in 
Figures 1 and 12) is arranged at tiie side of the sub-mount 11. 

But, Ohnishi et al does not expressly teach wherein the combination of the 
transmitting component and receiving component is arranged on the second surface. 

However, to arrange the transmitting device and receiving device on the same 
surface is a well-known practice in the art. Saito discloses such an arrangement (Figure 
la). 

Saito discloses a compact and low cost transceiver (page 4, [00071 and page 5, 
[0008]). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply the arrangement of the transmitting and receiving 
devices as taught by Saito to the system of Ohnishi et al so that a more compact and 
fess expensive transceiver can be obtained. 

1 1 . Claim 1 5 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Ohnishi 
et al (US 5,555,334) and Saito (JP 9[1997]-3252246) as applied to claims 1 and 14 
above, and in further view of Hurt et al (US 2003/0007753). 

Ohnishi et al (US 5,555,334) discloses all of the subject matter as applied to 
claims 1 and 14 above. But Ohnishi et al (US 5.555.334) does not expressly wherein 
the combination of the transmitting component and the receiving component is 
sheathed by a potting compound. 

However, the transparency potting compound has been widely used for 
sheathing the photoelectrical elements so to secure the photoelectrical elements and 
prevent the interference from outside environment. Hurt et al discloses such kind of 
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potting compound (2 in Figure 1) to secure the photoelectrical element. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use the potting compound as taught by Hurt et al to the system of Ohnishi et al 
so that the photoelectrical elements can be secured and interference from environment 
can be eliminated. 

12. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohnishi 
et al (US 5.555,334) and Saito (JP 9I1997]-3252246) as applied to claims 1 and 14 
above, and in further view of Cina et al (US 5,537,504). 

Ohnishi et al and Saito disclose all of the subject matter as applied to claims 1 
and 14 above. And, Ohnishi et al further discloses an optical transceiver module, in 
which the first surface of the substrate (the surface the diffractive grating 6 lays on, * 
Figure 1) is connected to a sealing package 12, while the optical fiber is held by a fiber 
holder 14, both the package 12 and fiber holder 14 are fixedly secured to the stem 10. 
That is, through stem 10, the first surface and the guide element are integrated. 

Another prior art, Cina et al, also discloses a fiber-optoelectronic subassembly, in 
, which the first surface of the lens (3 in Figure 1) is connected to a guide element (2 in 
Figure 1) for connection of an optical waveguide. 

Cina et al disclose optical transmission modules with a small size, low cost and 
simpler alignment. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to apply the similar assembly as taught by Cina 
et al to the system of Ohnishi et al so that the first surface is directly connected to the 
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guide element and a compact transceiver with a small size, low cost and simpler 
alignment can be obtained. 

Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Forrest et al (US 4,709,413) discloses a bidirectional fiber system in which at one 
terminal the output of a light source (LED or LD) is coupled through a small diameter 
hole in the active area of a photodiode into the core of fiber. 

Katayama (US 5,696,750) discloses a optical head apparatus in which the light 
source is above the photodiode, and the active area of a photodiode is much larger than 
the light emitting area (Figures 14 and 22). 

Jewell et al (US 6,243,508) discloses a novel electro-opto-mechanical assembly. 

Asghari (US 6,498,666) discloses an integrated optical transceiver. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Li Liu whose telephone number is (571)270-1084. The 
examiner can normally be reached on Mon-Fri, 8:00 am - 5:30 pm, alternating Fri off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Ken Vanderpuye can be reached on (571)272-3078. The fax phone number' 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tlie status of an application may be obtained from the 
Patent Applicatiori Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. 



Li Liu 

April 5, 2007 




